A 53-year-old woman was admitted with right massive transudative pleural effusion and acute renal failure. The amount of pleural fluid reduced in response to treatment with hydration and diuretics; however, the effusion recurred one month later. We suspected the presence of a right pleuroperitoneal communication allowing pleural fluid to accumulate from an origin of ascites triggered by renal failure. Chest computed tomography following pleural drainage revealed a small nodule in the right upper lobe of the lung. A diagnosis of T1aN0M0 lung adenocarcinoma was made based on the results of various examinations, including bronchoscopy. Video-assisted thoracoscopic surgery was performed, and the presence of a small hole communicating between the pleural and peritoneal cavities was confirmed in the right diaphragm during the surgery. 
A 53-year-old woman was admitted to our hospital due to progressive respiratory distress, pain in the chest and left lower quadrant of the abdomen and bilateral leg edema. At 43 years of age, she had undergone total hysterectomy and postoperative radiation for stage 1b cervical cancer. Since that time, she had experienced symptoms of depression and began to take antipsychotic drugs. The laboratory data on admission revealed an increased inflammatory reaction, renal dysfunction and hyponatremia (Table) . Computed tomography (CT) showed right massive pleural effusion resulting in a mediastinal shift and a small amount of ascites (Fig. 1) . The pleural fluid obtained via thoracentesis was transudative, although the levels of carcinoembryonic antigen (CEA) and adenosine deaminase activity (ADA) in the fluid were not elevated. No bacteria or cancer cells were detected. The results of an echocardiogram were normal, ruling out the possibility of congestive heart failure. Hydration therapy was initiated for renal failure, and the pleural effusion was drained continuously via a chest tube. The pleural effusion decreased in size spontaneously, even after removal of the drainage tube, and the patient was discharged. CT performed after the drainage therapy showed a solitary pulmonary nodule measuring 15 mm in diameter with spiculation in the right upper lung. Bronchoscopy was performed, which revealed adenocarcinoma cells. On 18F-FDG PET/CT (positron emission tomography/CT), abnormal 18F-fluorodeoxyglucose (18FDG) accumulation was observed only in the nodule, not in the right pleura. Since malignant pleural disease was unlikely, we made a diagnosis of stage IA lung cancer. Although stereotactic body radiotherapy was planned for the lung cancer based on the patient's request, sudden dyspnea and pain in the left lower abdomen developed approximately one month after discharge. Chest radiography showed massive right pleural effusion, and serum biochemistry again demonstrated renal dysfunction. Hydration therapy was administered, with an infusion of 1,500 mL/day; however, the urinary volume remained under 400 mL/day and the pleural effusion rapidly increased in size. Postrenal failure was suspected, and a urinary duct was in- serted. The urinary volume subsequently increased to over 2,000 mL a day, and the pleural effusion improved following the insertion of a urinary duct (Fig. 2) . The pleural effusion was transudative and appeared only on the right side on both occasions. In addition, it repeatedly accumulated very rapidly and was accompanied by renal insufficiency. A diagnosis of malignant pleural effusion was unlikely. Because we found no abnormalities in the right thorax that could be the cause of the pleural effusion, except for the T1aN0M0 lung cancer, we suspected that the pleural effusion derived from ascites via a right-sided pleuroperitoneal communication. Urinary retention resulting in repetitive acute renal failure appeared to be the underlying trigger. Urodynamic testing revealed no stenosis of the urinary tract, and we suspected that the patient's postrenal dysfunction was caused by the antipsychotic drugs she received for depression (olanzapine, quetiapine fumarate and mirtazapine), which may have triggered renal failure. Videoassisted thoracoscopic surgery was performed for the lung cancer. Upon inspection of the entire thoracic cavity during the surgery, a small pore was detected in the central tendon of the right diaphragm (Fig. 3) . Direct closure of the pore was performed, which successfully stopped the leakage. The sT1aN0M0 lung cancer lesion was resected without pleural dissemination.
Discussion
Pleural effusion is a common clinical problem with many different etiologies that sometimes requires complicated strategies for diagnosis (1, 2) . Because our patient had lung cancer in the right upper lobe, pleural metastasis of lung phragm (a, white arrow). After removing the bleb, a pore was  identified (b, black arrow) .
cancer was a reasonable cause of the pleural effusion. Pleural recurrence of cervical cancer was another possibility; however, several lines of evidence excluded this option, including the lack of signs of pleural metastasis on CT (3), the transudative nature of the effusion, the rapid and repetitive accumulation of pleural fluid and the absence of malignant cells in the pleural fluid obtained three different times. The sensitivity of pleural fluid cytology is reported to range between 40% and 87%, with a mean of approximately 60% (1), in patients with malignant pleural effusion. The occurrence of transudative effusion is typically ascribed to the presence of extrapleural systemic factors, such as increased hydrostatic pressure in the systemic or pulmonary capillaries and decreased colloid osmotic pressure in the systemic circulation. However, transudative pleural effusion is generally bilateral, unless there is a unique cause of unilateral accumulation, such as pleural adhesion (3) . No signs of left pleural adhesion were observed in the present patient.
These results indicate that it is difficult to ascribe cases of effusion to thoracic abnormalities. In the present case, we suspected a peritoneal origin of the effusion and the presence of pleuroperitoneal passage, referred to as "porous diaphragm syndrome" (4) . In this syndrome, effusion is predominantly observed on the right side. This laterality is explained by the "peritoneal circulation" (5) and "piston-like action" between the right hemidiaphragm and liver (6) . Pathologically, a hole originates from a small defect in the tendinous portion of the diaphragm in association with bleb or blister formation. The pressure of ascites impacts the diaphragm, thinning and finally rupturing these structures, resulting in a one-way pathway from the abdominal cavity to the thoracic cavity (7) . Therefore, massive pleural effusion can occur, despite the presence of only a small amount of ascites, as observed in the present case.
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